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The present invention refers to a way of extracting oil from 
shale rock and similar beds in situ by means of channels which cut 
through the shale strata, are supplied with heat for the heating 
of the shale bed, and which are separated from the outlet boreholes 
formed in the shale by means of shale rock sections in between. 
The object of the invention is to achieve an improvement of this 
established procedure, in particular with regard to the quality 
and composition of the extracted products, which is essentially 
obtained by embedding heating elements which are preferably heated 
electrically, in heating boreholes, and which have smaller cross 
sections than the cross sections of the boreholes and by introducing 
into the interspace between the channel wall and the heating element 
thus obtained a filling that transfers heat from the heating element 
and the shale and simultaneously counteracts or prevents, respec- 
tively, a flow of the oil products gasified from the shale in the 
direction towards and along the heating element. 
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The invention will be more thoroughly described below with 
reference to the modes of implementation as shown in examples 
illustrated in the enclosed figure, and other accompanying charac- 
teristics of the invention which will also be discussed. 

Figure 1 illustrates a section through a part of shale bed, 
in which the arrangement of a heating element installed according 
to the invention for the accomplishment of the process is shown. 
A vertical section through a rock formation according to a modified 
design is shown in Figure 2, and a flat view of this latter design 
is in Figure 3. 

In a shale bed, 2, vertical channels, 4 in Figure 1 and 9 in 
Figures 2 and 3, are drilled, in which heating elements are embedded. 
These can consist of coiled pipe 4£ according to Figure 1, equipped 
with inlet 32^ and outlet 3^ for a hot medium, gas or steam, which 
then remains separated from the surroundings during its passage 
through the coiled pipe 4_4. The pipe 4_4 can in addition be designed 
as an electrical resistor and function both for the fluid conduction 
of the medium mentioned and for the development of heat accompanying 
an electric current. With the design according to Figure 2 an 
electric heating element 17 is used. After the heating element 
has been inserted the channels are filled with backing sand a 
maleable substance, respectively, such as cement, clay or other 
suitable filler. The channels can be closed at the upper ends by 
collars 2_1, 2_S which must necessarily be cemented into the rock 
foundation. On top of the shale bed 2 there is often an overlying 
stratum of lime £7 (Figure 2) with a thickness of several meters. 
Then the electrical resistance is only active within that portion 
of hole 2' which is surrounded by the oil-bearing shale. In other 
words, the -electric current at the level of the lime layer is con- 
ducted through low resistance wires and therefore thermoelectric 
heat is not developed here to an appreciable extent. 

Besides the channels mentioned above, exhaust holes £ according 
to Figures 2 and 3 are made in the shale bed, through which the 
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products formed during the dry distillation [carbonization) are 
evacuated, and which consequently do not contain any heating ele- 
ment. These exhaust holes 8, which are sealed from the limestone 
at the top by collar 2]_, are connected through ducts 52 to a con- 
denser which is best cooled by either air or cooling water. 

At the surface expanse of the shale bed, channels 9 and 8, 
respectively, are arranged in such a way, as exemplified in Figure 
3, that a heat-supplying channel 9 is surrounded by a number of 
exhaust holes 8. It is particularly advantageous to carry out the 
heating of the shale bed so that a wave of heat is transmitted 
horizontally through the shale bed, for example in the direction 
from the line of holes 4£ in Figure 3 towards the line of holes 
41 through a successive connection of the heating elements. 
"When this heat wave in part of the shale bed reaches a temperature 
of about 300°C, or prior to this, the shale begins to release 
combustible gases which in part are condensable and in part not 
condensable and which are conveyed to a condenser, common to a 
plurality of channels S which separates the former from the latter." 
The incondensable gases can be used, for example, for the preheating 
and heating, respectively, of a new zone of the shale bed with an 
arrangement as depicted in Figure 1. The duration of the degasi- 
fication periods may be adjusted to the desired degree, by such 
variables as the distance between the holes, which can be, for 
example, 1/2 to 2 meters. The maximum temperature of the mentioned 
heat wave can amount to approximately 500°. 

The hydrocarbons formed during the distillation process in 
the shale rock include condensable products from the lighest 
petroleum [gasoline] to the heaviest oil. Because the heating 
channels according to the invention are filled, the result is that 
the hydrocarbons are driven in the direction of the outlet channels 
8, and thus away from the hot heating elements. Otherwise, of 
course, the hydrocarbons would find their way to these elements 
to a large extent, especially in the lower part of the shale layer 
because of the high rock pressure prevailing there. The extraordinary 
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advantage is thus gained that an unwanted cracking of the oil pro- 
ducts is essentially avoided. The heating method according to the 
invention therefore allows recovery of a considerably greater 
percentage of high-grade gasoline products than with presently 
familiar methods. 

While a shale bed section is being supplied with heat, an 
expansion of the shale sets in, at least in the beginning, in the 
longitudinal direction of the heat supply channels, and thus in 
such a direction as to cross the shale layers. If a number of such 
channels are simultaneously heated then these create within the 
shale mass static pillars of heat with a greater height than that 
of the colder shale mass located in between them. This shale mass 
therefore becomes affected by forces directed in a vertical direc- 
tion, the effect of which is to separate the different strata of 
shale from one another, so that the combined vertical displacement 
of these plus the gaps formed between the strata of shale approach 
a configuration that corresponds to the shale layer at its highest 
temperature around the heated channels. In a cross section the shale 
layer assumes the appearance shown schematically in Figure 2. On 
the other hand the shale layer within zones 54_ limited by the dotted 
lines 52 in Figure 3 of the shale mass shows a falling temperature 
from the holes 9 to the holes £, and within the resulting temperature 
differences the degasif ication can be considered to continue at 
different temperatures, for example from 300° to 500°. A certain 
molecule which is released from the shale mass at point 3_9 during 
the dry distillation process will on its way from this point to the 
outlet hole 8 pass through temperature zones of lower temperatures 
than that existing at point 3_9. 

The pipe system shown in" Figure 1 can be used for different 
heating purposes by allowing the existing channel in a previously 
degassed hot zone of the shale bed to conduct a fluid stream by 
means of pipes laid on the ground. Air, water, steam or other fluids 
which are heated in the process may then be led to a channel in a 
shale bed zone where the oil extraction is to be started or is 
already in progress. 



After the rock mass has been degassed, it wholly or partially 
consists of what is called shale coke, which indicates that after 
the gases are driven off, combustible carbon remains in the shale. 
According to the invention the rock mass can be ignited before or 
after cooling and the residual shale coke can be oxidized to shale 
ashes by introducing combustion air to the existing channel system. 
A very slow combustion that persists for several years can in this 
manner remain in progress, and the heat thereby generated can be 
utilized for various purposes, such as the heating of shale rock 
and hot water for homes, steam production, cultivation of plants, 
etc. According to the invention the cultivation of plants can also 
be carried out directly on the shale rock and in this way utilize 
the heat stored in the rock for a great many years. 

Patent claims : 

1. A process for in situ recovery of oil from shale beds and 
similar rock layers by means of channels that penetrate the shale 
strata, and are supplied with heat for the heating of the shale 
mass and which are separated from the exhaust holes formed in the 
shale by means of shale bed sections in between, characterized by 
heating elements being embedded in the heating channels, which are 
preferably heated electrically, and which have smaller cross section 
than the cross sections of these channels, such that the interspace 
thus obtained between the channel wall and the heating element may 
be provided with backing sand that transfers heat from the heating 
element to the shale and simultaneously counteracts or prevents, 
respectively, the flow of oil products gasified from the shale in 
the direction towards and along the heating elements. 

2. A process according to claim 1, characterized by the inter- 
space being filled with a cast compound. 

3. A process according to claims 1 or 2, characterized by 

the fact that a heating element in the form of a pipeline is brought 
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down into the heating channels, and the inner part of the pipeline, 
through which is led a hot medium, is entirely separated from the 
channel and that the heat supply to the pipeline is also produced 
electrically. 

4. A process according to one of the previous claims, char- 
acterized by the fact that the channel system made in the shale 
bed is utilized for regenerative heating of the rock mass in which 
channels in a previously degassed hot zone of the shale bed are 
connected with pipelines over the ground and are allowed to conduct 
a medium which is heated in this zone, and also characterized by 
the fact that channels in an untreated zone of the shale rock are 
directly or indirectly supplied with energy utilized in this manner 
from the previously mentioned zone. 

5. A process according to one of the previous claims, char- 
acterized by the shale coke remaining in the shale rock after the 
degasif ication is combusted to produce shale ashes by introducing 
air into the available system of channels. 
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sail alt utvinna olja nr sk iriVrlin '..Hi dv- 
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oriuVs dari^num, all i uppx ai nmin ^skanalrr- 
na nedluras va rnierlemonl , vilka ITuvl radosvis 
uppvarni:*; pa eleklrisk va-, ,.rli x ilk : , | l;iV a 
mindre I varsek I ionsarca ii 1 1 drssa k:.nalers 
Ivarseklionsarea uHi all i del sa erhalln a n.H- 
»;i"'-"iiimH mHlan kanalva^rn ,,rh vam.rrlo- 
mcnlcl :iiil>nii-,sni lyllmassa, s..m l<u medlar 
varmeovcr«An« mellan varmeolemrnlel „Hi 
skiffem ueh samlidi-t nmlverkar ivsp for- 
hmdrar on slrnmnm- av do nr skiffrrn f,.r K ■- 
sade oljeproduklerna i riklnin- nm( orh lan-s 
ulmed varincolemenlel. rt 

l>pfinnin»en skall nodan .K,r„i;.iv lirskii- ' 
vas inulorhanvisMiny lil) a lufo-.do hlnin- 
sum exe.npcl visade ulfnrin-sfurmer av den- j 
samma, varvid a ven andra nppfinnin-en kan- 1 
uHeeknande eijcriskaper skohi an-ivas. | 
I f«K ; I visas m sckliun n,.,„„„ ( . M |);)rli :(V , 
HI skdloriior-, i vilkol ar anl.ra^l HI for ssil- I 
lets -rnnntforande enli-t u ppfin n » .. ^n an- ! 
mda:d xarnioolemonl. i Hi;. 2 visas cn -Verli- ! 
kalsektmn K rn.,i„ Ht hn-parli enli-l en ,„„. | 
''''"'fad iillnrin^sl,,,,,, ,,H. fj-. :< ,'.„ ,>| ;l nxx 
a\ duma senare nllorin -s\\m m. 

I ell skilTcrlKM- 2 sini n^I|„.rra<|,. xrrlik-d-i : 
kanaler. i I hHerknade nird \ oH, i \\« >> 

-Hi A mrd \\, i vilka viirinrrlrnwi, I anlM',n"as^ 
/ )essa kunna nt-oras av «-n rn.slin-. .| ! rn[l ., { 
fi^. . forsydd ,„rd inla- .'12 orli avh.pp :tr, f", 
"HI .nAdiu.M, ,as ellrr Au- J( S(im ( | ;irvM , 
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furnu-n enl^t 1" i « . 2 a/nandes HI Hvktriskt 
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! Ivanalcrna knnna npjdill \a;a li'Nluina \ 
lock 1M, 2X, sum lampii^t'n rrnu-ji! n;:s las! i 
luTL^rundon. ()\::npa sk il l Vi liri i<H 2 ;! 
'>vri la-ral rU kalkla^rr 4 7 « 2 ; ut 
tnakli^li.'l a\ nian-a ihHim . \ai\id t |,-| .■*(■;,■ 
Inska niotsiandH rmlasl ar vrrK.s;.i.i! tm.r* 
<.'«*n did av luilcn i), Ml|ll ar ...... vrn ax <|.-n 

<'lj<*imandr skilUan. |) rn ,.|rk I riska shwi,,- 
Idlluns alllsa in.Mslandrl v.-mmii, U-d- 
"in^ar. sum i ni\ ;i ,„,..( kalkla-i.-i a r. - ■■.„! . 

lr,1:Mr " Hl (l;,rl( "- i<-kc av^:xa varm.-'i 

naimn ard ill s| nU'U niiu;. 

Kiiriilui,, ( \r uxaniiaiimda kanah - .... nnpt 
:;:.s kanalrr N r„l,.| |i^ w (H ., | . | s U 
.^■1. -.ai.,,,, vilka dr vid I ^rnlcsi if | ; ,| „ ..„..„ a |sl- 
_pr«'dukliTiia axlrdas <.cj, v ilk;. ; .l||.s;. 
,rKr '"' vmnia nai;i.ii u pp \ a i i u m i p _;.s. . . l( , . ( i 
"in-. Dcssa kanali-r K. s,, m m,|,[ifj 7.-, (i''- 

sliilna av lurk 27. sla (i „ , lt ..... .y," " , 

It.llitlldHsr iim.I ru t v , , n , j ( . s , lf . t., _ 
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i viulslravkmn^-n ax dH sk i I u -.-Imt- v,.,. 
sknll avverkas, anlnan^as kanal.-r L' -vs,. ^ 
»• **x. pa sail. st. in hain-ai :-v ii- ;t (( . 
^anm-lilirorM.ik.,,,.,1 I(llll;iu . s ; T V rM ; 
Mvlnppska.ialrr K. |>H ar saiskilt h.nlHakliH 
■< ^nmnlora sk i IToriHT^I s uppxarunnn, s" 
■>n oil va« ax xar.no Jl-nison Ud II I « ,r| p' a ,H a 
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moler. Den namnda \ annex a^eiis maxiini- 
lemperatur kan upp:;a lil! umkrini; • ,mr 

Do vid dostillalioiisprMOssen i sk il I erbei - 
£c[ hildade kolxatena mnfatla kmidensorhara 
pruduklcr trim den latlasle heiisinen lilt don 
tyu^sta oljan. (iriiiuii all u ppvarmnin i;sk ana- 
lorua mi fiili^l upplinnin^en inn i^rnlvlUla 
iM-nas. all knlviilena I'mas i riklnin:; nn>l ax- 
luppskanalema «. d. v. s. 1h.iI Iran do beta 
iHHiviirmiiin^M'li'mi'iiU'n. Kljesl skulle mim- 
li«en knlvalena i slur ul si rark nini; soka sin 
viij* lill dessa element, speeielll i den nedre 
dokm av skiflerla^iel till luljd av tUl dai* 
radaude In^a Ik ^h y. UH. Mail xinue. sainn- 
( |., ,|rn iil..mo.iU'MlliKa h.rdolem all en »<*Ke 
miskxa.d spaHntnt; oiler kraekmn;; av .dp- 
pnHuklerna vasenlli-rn undvikos. I ppxarm- 
niii..Mm-l.«l.-n enlii;! upplinmn K en 1111 ll - !VtM 
f |-irtT.r en nlvinni.i- av pmeoul uellt xasenl- 
hut:. I.^vartl'^a beusinprudu k 1 or an 
\id hitliUs k-inda melodor. 

imir. xarmelilil'msHn till HI sk il Corbet 
p;lll i inha.l.T aiminst.mc lilt all bmja mod 
rn iilviik'iiin- a\ skilTern i varmel .III mselka- 
aaleiuas lau-ih aklntn-. vilken kmsar skiller- 
la-reii. Om Al anlal dvlika k;maler sainutli^t 
hl'fva ioremal tm uppx annum:;, hitda dessa 
in. mi skil'l'oi tnassaa slaonde v;m mepelaro mod 
stone Immi Imiil I :in den mellau dosamma be- 
Uallaro *k il I ermassaii. Donna skdlei- 
uiass:. blir daii'm paxerkad av i \ erl ikah ikl- 
llinp'li Hiiemle Ural'ler. sum shiixa all skdja 
de tdika skilloi la-t . ti Iran xarandra. sa all 
dessas sam.na.ila-tla xerlikala mall pins mel- 
l:m skil iVrla^t en uppkwmna spallerua nai - 
mar si^ del, sum nmisvarai \k iUerta;.;! el vid 
doss hnVla temporal ur krin- do uppxannda 
knnalorna. Skil I Vrla^rH tar i soklmn HI ul- 
soonde, s.»m sehomaliskl visas i '2. A ami- 

la Milan uppvisar - U ifl i-rlai;. rl in-.m do »m*d 
sti t rUadr Imji-ma lie;.;) ansadt* /um rna ^1 
i [ il av sk il IV ■ tnassan cn iallandc U'l.ipi'- 
ralm- IrAn li;dni It till halcu t»rh kan imnn 
Ac dai vul r»»rrk..mmaudr lempi'i al n nl il l rr. n- 
st-rna a \ _;a s lt i . i -rn lankas lurl^a vid idika 
lr...prralu.i r I. t'S. Iran ."II Ht lill • 
v.-s nuili-kxl s..i.» vid punklrn :t'J uiuWv l«»rr 
d<^lillaliun\pi 1 ,. rssru Iri^mrs ur skd'IVrmas- 
saiu knmi.irr pa -in vj'i.i* Iran denna pnnkl lill 
a\ i».ppsh;Mrt N all pas-.ora Uanprral in /oiu r. 
sum alia uppvisa la^rr I cm prral ur an ilm. 
sum rxislcrai vid punklrn il 4 .*. 

IM i I visadi- It'i I n i n ^ssysl i-inr I kan 

anviuulas l ur ulika u ppva rmnili^.s;i ml a mal. 
i^tMrnm all rn i vn redan av^asad lu-l z*m av 
sUil'IVrliri Kt't bH intlit; kanal brin^as ^cmnu 
('ait jnrd la-da Icdntn^ar all ^emmisl rumiuas 
av elt riuidum. I. ox. lull, vatlrn Hlor an^a. 
sum liiirumlrr uppvarmt's orb sotlan t. ex. lo- 
des till en kanal i en sk if fei bi'r^zon, dar olji;- 
ulvinnin^ skall inledas rcsp. pi^ar. 

Sednn l>ei*f;massiin avfcasals, buslar den licit 
Hler del vis it\- s. k. skiffcrkoks. d. v. s. t;user- 
u;i Urn a\dfivu:t ( men brannbnrt : k(d finiu.'* 



amiii k\ar . s| illrin Knli-t iijijil uintit^'ii kail 
ber^massau b»ro idler oiler a\s\aluiiii; ;iu- 
laudas tu b sk il I ei kuksen i di nsamma Im - 
braimas till skilleiaska, ^ciimiii itiluiaiide a\ 
1 * irbi a im i n i;s| u 1 1 i del I < \i 1 1 i -a kanalsy- 
steiuot. lai mveket lau-sam. undei inan^a ar 
jia^aemle I lulnamiiu^ kan pa della sail fml- 
-a oeb del « la f \ til bildado \ai inol litnylljas 
bn <*lika andamal. sas<»ni upp\ ar in itiui; a\ 
sk illerbi'ii;, \arm\allen lill Imslader. : an i;- 
alslrin^, \ a \ I «>dl iiii; e d. Yasludliu^ kan avoii 
enli^l uppl inniiiiion mod lordel anbrin-as ili- 
rekl pa skil loi bei -el. sum pa sa siill under 
en IAn^ fidjd av ar kan I il l;;(»d">f:i»ra sii; del i 
ber^ot mai;aNinorade \aimel. 

PalentanbprAk 

1. Sail all alviun.i «.lj:i ur skil'leibei;, neb 
dvlikl in mIu metlebl sk il i\ ria;^i . n skarancle 
kanalei, vilka tillloias \aruie !<»r npp\aiiu- 
niiu: a\ sk il I . I m assail *n'b \ilka .n'" skilda 
I i .in . ii >. i:ul.* '• • 

dels! mellanii::-ande parlier a\ sU it ! oi bi i . 
Uamieleoknal daia\. all i ii|ip\ ;n mn i«i-sK a- 
nalerna iiedb.ras \ armrelomenl. \itka Iwi'e- 
lr;ides\is nppvaiinas pa elektiisk <>ib 
vilka ba\.i 'iiindre t \ a i sek 1 i. ui s.. iva an dessa 
kanakas I \ .ii %ekl i 1 ais.irea "Hi :.tl i del s ; , or- 
baillia tin " lam ummol uiedaM K a n a : » a L;^e ' : 
,n b v ai inn lent, ul el aubiin-.,as i-n i\Hmass ;i 
swut liuu.edl.il v :ti me. >\ el ^.m:; mel-aii \ i.'n.e- 
eleinelllel urh skill'eia. ..eb -. 1 1 ■ ! ' \ < 1 1 I | l;i .I\fV- 
kar rosp. h>i jniuli ,n »:* si i . .aiimiu a\ di ur 
skiltern Ioi-i.v.h.'i • .! j epi ml u k I ei n a i iikh"i;;_ 
mol hcIi lau^s ul.ned \ a r u u e ! e in . -i . ! . ' 

2. Sail eu!i-l pa I en ! an spi a is el i. k .■ »i a . 

1 1 ; 1 1 daiax. all i m el la 1 1 1 . l u i met il\ile*. i u u I ■ 
bar I \ I lniass.i 

;i. Sail e.ib-l p.denl anspi akei I e'ler ka:»- 
noleoknal *ia.a\. all man i u pp\ a' nt n in;: - 
kanalerna n.dl.n \ a i I neel em e n 1 i l-em a\ en 
rorli'd nin i;, vais ime ai hell ax^kdl Man I 
nalen «»eb -eimm \ilkeli lodes el! !ir!l me- 
diitm. xaijamlo \ al me I i 1 1 1 \> rse I lil' > - - 1 t ■ • 1 - 
ninuen axon K. i pa oleklrisK 

•I. Sail enh^i n.i^.l ax do 1 1 ■ i e^a- - m L- l-.'.- 
t enla n spi a ken . K a nnel ei K n at d.uax. al! ■' 
i sk il I e. be. i;el uppla^na k a na I s \ s • - m e I ul- 
iixlljas Im re:;ein iah\ upp\ai n.ninu ax I'ei 
niassaii la'imui . • I t kaualer i en ini.m ax :*..i- 
sad hoi /.«'U ax s|, il U-rbei i;et Vuib'.mb's mod 
b'diiini;ai ..\e. J.'iil tieb bl'iu^as if j.;enun>- 
slriiinmas ax ell medium, sun: u \> i . x a r ne.-s ax 
denua /<>u. >mI. all kanaler i on ubehamM.u! 
/.nn ax skil lei 'her -el direkl idler mdueKl 
Im as m den 1 • a si nam nda zmiiyi p^' d'. lla sal' 
I ill vai alai;eu onei -\. 

j. Sail enli-l na-ttt av de W . : e-ae i •< !e pa- 
lenlalispi aU en. Uauueleokuat daia.x, al* i 
sk it I elbei^el oiler ax^asnin^en l v x a i x a i a nde 
Kkil'I'trkuks l.iibrannos iill skilleraska -emuu 
il^lorando a\ lull i do! fiirha nden x a j a nde k;i- 
nuUysLeiuel . 
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Swedish specification 121 '{}'{ 

Translation; page 1, second column, jrd pa ragrepn, 
lines 10-17. 

"When this heat wave in part of the shalu rock roaches a tempera- 
ture of about }00°C, or prior to thi:-., t;:e snale bo^nt to ( ,ive 
off combustihlo eases which iii part aru .:or:dun;,aLIe am in part, not 
condensable and which are conveyed to a eonJensor common to a plu- 
rality of channels which condenser separates the former from the 
latter. " 



